Site-directed mutagenesis establishes aspartic acids-227 and -342 as essential for enzyme activity in an isomalto-dextranase from Arthrobacter globiformis.
Isomalto-dextranase, from Arthrobacter globiformis T6, is a member of the glycoside hydrolase family 27. However, the alignments of the whole amino acid sequence are distinct from other members of this family. The enzymes cleave the glycosidic bond of the substrate in two different manners: either retaining or inverting the anomeric configuration. We believe that a retaining enzyme is involved in a two-step, double-displacement mechanism utilizing active site carboxylic acids as the nucleophile and general acid/base catalysts in the hydrolytic reaction. The critical amino acid residues at the isomalto-dextranase active site that catalyzes the hydrolysis reaction of dextran have been identified and the roles of nine amino acid residues (D107, D163, D227, D295, D340, D342, D373, D396, and E420) in the isomalto-dextranase from A. globiformis analyzed by site-directed mutagenesis. Of 15 mutant enzymes that were prepared, eight had reduced activities for dextran hydrolysis. Aspartic acids-227 and -342, which are part of the apparent catalytic dyad, were essential for hydrolase activity toward dextran.